We tested four synthetic substrates for their histochemical value to demonstrate the catalytic activities of chymase or tryptase in mast cells in sections ofhuman gut. Both Suc-Ala-Ala-Phe-4 methoxy-2-naphthylamide (MNA) and N-acetyl-L-methionine-alpha-naphthyl ester (a-N-O-Met) reacted with chymase but not tryptase in mast cells. Conversely, DM1-Leu-Arg-MNA and Z-Ala-Ala-Lys-MNA were hydrolyzed by mast cell tryptase but not chymase. These results were confirmed by use of two inhibitors of chymotrypsin-like activity, chymostatin and Z-Gly-Leu-Phe-chloromethyl ketone (CK) and two inhibitors of trypsin-like activity, Tos-Lys-CK and D-Val-Leu-Arg-CK. Excellent staining reactions were obtamed on cryostat sections of unfixed or aldehyde-fixed tissues and on paraffin sections of Carnoy-fixed tissues. For chymase, however, Suc-AIa-Ala-Phe-MNA is preferred on cryostat sections because it is more specific.
On paraffin sections a-N-O-Met
is preferred because other cells are not
Introduction
The terms "mast cell chymase" and "mast cell tryptase" were first introduced by Lagunoff and Benditt (1963) for the proteolytic chymotrypsin-like and trypsin-like enzymes, respectively, that can occur in mast cells. Schwartz et al. (1987a) have reported that neutral proteases are the major protein constituent (by weight) in human mast cells.
Human mast cell tryptase was purified and characterized by Schwartz et al. (1981) , and the enzyme has been found exclusively within mast cell populations by immunocytochemistry (Irani et al., 1986) . High amounts of tryptase are present in all human mast cells (Schwartz et al., 1987b) and only negligible amounts exist in other inflammatory cells (Castells et al., 1987) . Recently we found that mast cells in all locations in human tissues gave a positive protease reaction with the histochemical substrate D-Val-Leu-Arg-4methoxy-2-naphthylamide (MNA) (Garrett et al., 1987) . We had previously shown (Garrett et al., 1984) 
Inhibitor
Responses.
Pre-treatment of the sections with PMSF (2 mM), D-Val-Leu-Arg-CK (0.03 mM) and TLCK (2 mM) caused total inhibition of mast cell reactivity towards the substrate D-Val-Leu-Arg-MNA (Table 1) . Z-Gly-Leu-Phe-CK and chymostatin had no inhibitory effect on the reaction with D-VaI-Leu-Arg-MNA. (2 mM), D-Val-Leu-Arg-CK (0.03 mM), and liCK (2 mM) caused the mast cells stained only weakly if at all. After incubation with total inhibition of the mast cell reactivity towards Z-Ala-Ala-Lys-Z-Ala-AIa-Lys-MNA there was no staining of submandibular pa-MNA (Table  1) . Chymostatin (100 tg/ml) and Z-Gly-Leu-Pherenchyma in any ofthe species tested, but the mast cells were strongly chloromethyl ketone (0.06 mM) had no inhibitory effect. stained in human and cat and moderately stained in the rat. 
